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Facts about 
BnroUments in . 
High School ' 
Science and Mathematics 

^. Between 1954 and 1956 the pcrcent'ag^ of 11th grade pupils 
faking chemistry and 12th grade pupils taking physics 
increased. - 

2. The number and percentage of pupils enrolled in college 
^preparatory mathematics increased from 1954 to 1956. ' 

3f Between 1900 and 1956 the jpcrcentage of total high school 
students taking physics declined from 19 to 4.4, but during 
the same period the number ^increased from 98,846 to 
309,600. , 

■ ' ' ' 

4. In 19^6, of all pupils enrolled in the 12th gfade of public 

high schools, 95^2 percent could have taken physics or 
chemistry- In other words, only 4,8 percent did not have 
access to such a course. , i 

5. Two'fifths of the high school pupils^fook plane geometry, 

a course usually required for college entrance. 

6. One hundred thousand high school seniors were in schools 
> offering no advanced high school mathematics. 

7. Ninety percent o^he 10th grade pupils in the South Atlantic 
* , region took biology, but only 64.7 in^ the Pacific Coast 

region. 

■ 

8. The percentage of pupils enrolled in certain mathematics 

courses in one region was five times the percentage in 
another region. 

9. Fourtimes as many boys as girls took 12th grade mathematics. 

10. The number of schools offering neither physics nor chem- 
istry has declined. . ' 
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'•As our socictjr depends increasingly on science and technology, 
it is important that all citizens have an understanding of the naCure 
of science and mathematics. The continued security and gfowth 
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Foreword / 

THE CONTINUING SHORTAGE of scientists, engineers, and tech 
nicians-iri the United States has Increased the national interest in 
the potential supply of such manpower. An adequate reservoir of 
trained scientific personnel can be obtained only as young people 
are interested ar an early a^e in science and mathematics and take 
continuing courses in them. * . a ^ ' • 

The education of a scientist cannot await the student'^s college 
years. It must begin, at least in high school. It is therefore im- 
portant to study high schoql offerings and enrollments in science 
and mathematics as a key to the Nation's future pool of scientific 
personnel. \ 
^ Among other questions the following have been asked about 
high school science and mathematics: 

1. To what extent do high schools offer courses essential for pupil development 

in mathematics and science?^ , ^ ' 

2. Is the number taking mathematics and science adequate to meet the Nation's 

future demands? 

i. to what extent are girls pursuing courses in science and mathematics? 
4- What trends are evident in the various science and math'Jmatics course.enroll-. 
ments? 

5. What variations are there in science and mathematics courses amo^ng different 

•types of high schools? ^ ^ 

6. How do enrollments in mathematics courses vary Yrom region to region? 

7. Doc^ji/Cc siVc of the classes lend itself to individualized or small group instruc- 

ti6n?' . . 

To s^ek answers lo these and similar questions the Office of Edu- 
cation^ has made studies of science and mathematics offerings and 
enrollments. The first study in 1954 appeared as'Piamphlet 118, and 
the second in 1956 is incorporated in the present pamphlet. 

E. Glenn Featherston, 
■■ ^ Acting Assistant Comrhissioncr, 

Division oj State and Local School Systems.. 

J. Dan Hull, Director, ^ ^ 
Instruction, Organisation, (iffd Services Branch. 
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Offerings and Enrollments in Science and 
Mathematics in Public High Schools 



Introduction 



The need for specialized personnel in science and mathematics in the 
United States has focused attention on the potential supply of workers in 
these fields an4 on better methods of ^developing these workers. Public 
interest is evidenced by. the many articles that appear in the press, the 
grantSi that "organizations have made to improve mathematics and science 
education and in other ways. A single organization, iThe National Science 
Foundation, supported 96 summer institutes in 1957 and 16 academic year 
institutes in 1957-58, for science and mathematics teachers. 

The Phelps-Stokcs Foundation sponsored a 5-ycar project in four southern 
States for the improvement of science and mathematics instruction. 'Xlie 
American Association for the Advancement of Science, Science Service 
(through its Science Clubs 6f America, National Science Talent Search, 
and National Science Fairs), thq National Science Teachers Association 
(together with its Future Scientists of America Foundation), and the 
National Council of Teachers of Mathematics, have all been especially 
active in projects for developing our potential scientists. 

Industry has contributed liberally to the support of summer science and 
mathematics conferences as well as to other educatiortal projects. These 
are^nly a few examples of the present interest in developing our national 
science potential. ' ^ 
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2 y SCIE^NCK AND MATHKMATICS IN PUBLIC HIGH SCHOOLS 



Do the present shortage 6( specialized personnel and the attempts at 
iniprovcnicnt indicate that the schools have neglected to train students in 
science and mathematics? \ Some (Persons, in their concern for producing 
more scientists and engin^rs, have staicd : "Fewer pupils take science and 
mathematics today than 50 years ago," and "Our schools arc not doijig 
a good job of teaching mathcm atics and science. " 

^ For several years, the percentage of pupils cniolled' in fertain science ancl 
mathematics courses declined. The present study shows that between 
1954 and 1956, bof/j peneftfa^e ami uumhers increased. During 1956-57 more 
pupils enrolled in high school science and mathematics-than during any 
previous year in the history of our Nation. . ' 

// ttforc pupils are taking sc/efjce ami mathetnancs*, xvhy is there a coficertr about 
the shortai^e of specialised persoutiehinjhese areasl ' Is the quality of instruction 
inferior in science /nd mathematics? Perhaps: the very excellence of rhe 
proJurt which th/ high schools have produced has contributed to the 
shortage. The sdijcntists who wcroL trained in our Nation's schools in- 
vented and dcvclop|d machines that rt^re more specialized personnel to 
mainftain'thcm. ^_^om our schools have coh^c the engineers who developed 
this machine age— the very machines th^t.require more specialized personnel 
and the* invention of more m^icliincs. y/. 

No single cause seems to account for the shortage of scientists and 
m;ithcmatician\^,. Many factors have contributed to the shortage, among 
thtm a period of low birth rate. Our rapid expansion of technology has 
increased the need for scientific manpower.' . The demand for unskilled 
labor has rapidly declined \^hile the demj^nd for skilled labor has risen in 
our industrialized society. ' ' / 

In addition to the increased demand for specialized personnel ]io raise 
our standard of living, there are military demands. The world is engaged 
iVi an international conflict— a conflict of ideas--and, :^hcther we like it 
or qpt, Wj: are in a race with the CommiSnists for technological supremacy. 

The struggle for the freedoms wc so fondly cherish may be won orTost 
in the laboratory. If we arc to meet the obligations imposed by the cold 
war, if advanccs^in medicine, the humanities, and* the sciences are to 
continue at the present rate, then the supj^ly of specialists must expand. 
Although more pupils are studying mathematics and science today than 
at any time in the previous history of our public schools, yet the number 
seems to be insuflicient to m^t the demands. 

How many schools provide opportunities for all pupils to develop <heir 
potentials in mathematics and science? What proportion, of our youth 
take science and mathematics? Are girls developing their abilities in these 
areas? , How does the number of pip^ls taking iscience and mathematics 
compare with the number in 1954? VThese and kindred questions are the 
Subject of this study. 
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0KKRiqN<3S AND ENROLLMENTS 

^Overview " , ' 



^ This study prpvidc^ data on the offerings and enrollments in'scicfice and 
mathematics in public high schools during the fall of 19^6. The informa- 
tion Was obtained from- a 10-pcrcent sample of these schools selected ^it ran- 
dom -* The same schools were used fp/ a similar survey in 1954 and the data 
in that survey are now compared with the data in the 1956 survey. Charac- 
, teristics of the sample arc described on pages 4(^41'. 

This study reports the number and percent of schools o(Fering Y^iious 
mathematics and science courses and the hum*ber and percent of pupils en- 
rolled in thesecourses. ■ It points out certain erroneous public statements on 
high school science and* mathematics course offerings and shows some of^ 
of the reasons for these errors and misinterpretations. For example, one 
statement says, "Only a third of the high schools offer trigonometry." 
Should a person conclude rhat two-rthirds of our youth dd^not have an op- 
portunity to take trigonometry? Certainly not, l>ccause the high schools 
that do not offers trigonometry-arc small ones, with small enrollments. 
' "Only 13.6 percent of the pupils in the last 4 years of high school arc 
taking geometry.** poes this mean that>86 percca.t of the high school 
graduates never study*planc geometry? tr^ocsjiot. First, the geometry to 
which the statement refers includc-s both "plane geometry and solid geometry. 
Second, the percentage is based on the number in the last 4 years of high 
school and not on the number of the j[jraduaces. If the percentage of pupils 
in the last 4 years of high school studying plane geometry in any year is 
approximately 25, it would mean that all pupijs study it, since plane ge- 
ometry is usually offered to only the 10th grade pupils (v^ho constitute 
approximately 25 percent of the number of pupils in the last 4 years of high 
school). Perhaps this base (the total numbei: of pupils in the last 4 years?- 
of hi^h school) has contributed to many misinterpretations. 

It may be clearer to report enrollments in terms of the percentage of pupilis 
in the grade where the course is normally offered. In this case, the base is^ 
the number of pupils in the grade rather than the totial number in the high 
school. For example, in 1956, the number of pupils ^udying trigonometry 
was 9.2 percent of the number of 12ch grade punij/-— the grade in which 
the course is usually offered. Based on the totaTrnmiber of pupils in grades 
9 through 12, the figure would be 2.9 percent, which could be- misinter- 
preted. This study presents the data both ways and compares them with 
the 1934 data. 

Based on the grade where the cour^ is usiially offered, the percentages of 
enrollments in certain :science and mathematics cotifses in the fall of 1956 
were as follows: ^ ' ' 



For other science or mathematics courses, see" pages 12 and 31 ■ 
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8CIKNCE AND MA'?'HEMATIC8 IN PUBLIC HIGH SCHOOLS 



1. Enrollment in biology equaled 75-5 percent of the number of pupils in thc'lOtlfi 
irade; in 1954 the figure wai 7Z.6 percent. ' . 

„ I Enrollment in chemjitry equaled )4.6 percent of the iiumber of pupils m the itth 
- .gradcMn 1954 th'e figure was )1.9 percent. ' 

). Hnrollnient in physics equaled 24.3 percent of the number of pupils in the 12th grade 
in 1954 the figure was 2). 5 pcrcen^^ - ■ o • 

4. Enrollment in plane geometry equaled 41.6 percent of the number of pupils in the 10th 
^?radc; in 1954 thc^ figure. wa« 37.4 percent. 

5. Enrollments in intermediate algebra equaled 32.2 percent of the number of pupils in 
tiie Uth grade; in 1954 the figure was 28.5 pcrcer'it, 

' This Study also reveals the changd in the percentage of schools offering 
the various mathematics and science courses. For example, in 1956: 

1. Of thqse Schools with 10th grade pupils, 90.3 percent offered hiofoay; in 1954 the 
tigure was 89 percent. - . ,1 

2. Of those schools wiph 12th grade pupils, 18.2 percent offered neither chemis/ry nor 
physics; m 1954 the figure was 2} percent. [ 

3. Of those schools with 10th grade pupils, HI. 2 percent offered plane geometry, 'in 1954 
the figure was 7H percent. 

It should be pointed out that eni€ument^s_i^ chat do not*offer 

advanced science and mathematics courses a7?usually small. These data 
arc given on pages 15 and 24. ^ 

This study shows that the average class size is slowly increasing. The 
large chisscs-are in the 9th grade, These large classes malcc individual 
attention, at a time when hi^h school pupils need it most, difficult if not 
impossible. Als(runcc]ua^ teacher loads arjd unequal educational oppor- 
tunities for pupils are rcvcakd by the 4^ariation in enroUincnts, offerings, 
and class size among geographic regions. ' 



SchooisJOfFering Science 



The 1954 study of ofTcriiTgs and enrt^llmcnts includcd'thc science offerings 
in the last 3 years of the secondary school. In this study general- science 
at the 9th grade level in all types of scliools'has been added. 

This^sttidy shows that 85-3 percent of schools of alLtypes which enrolled 
.pupils in the 9th grade offered genera I science. . The percentage of schools 
that enrolled 10th grade pupils andloffercd biology as a scicnce'incrcased 
slightly from 89 pcrccnr in 1954 percent in 1956. For schools 

enrolling Jlth grade.- pupils and offering , chemistry,, th^re was an increase \ 
from 57 percent in 1954 to 63,8 percent in 1956. For schools enrolling 12th 
grade pupils and offering physics, there was an increase fro'm 52 percent in 
19^ tQ%56. 8 percent in 1956. • , ' 
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orKKHINdrt AND KNH0LLMKNT8 



The range in the percentage of schools of various types that ent^olled 9\h 
grade pupils ami ortercd general sciencewas about 10. For i^ndivided high 
schools It was 79.8 jx^ncnt of the schools, for junior-senior high schools 
83-8 percent, for regular 4-ycar high schools 85. 1 percent. 

The schools that did not offer b'iology wcrc» in general, small ones. 
^Thcy enrolled only 3.3 pcrccntiof all 10th grade pupils. However, their 
average 10th grade' class size was 34.3. This condition did not change 
marlccilly between 1954 and 1956. ' » ' ' 




Percent of 9tb 'grade pupils in 
general science: I-ail 1956 



In rhis study, l,^36 schools had pupils enrolled in hrst year biology. 
This was 90.3 percent oi ihc schools that had 10th grade pupils. Of these 
1,636 schools, 1,145, or 70 percent; offered biology to only 10th grade 
puj^ils, 5^86, or 23- percent, ofFercd ic to niultigr.idcs; and approximately 
100 schools, or 6 4 percent, offered it either to 9th grade pu.pils only or,' to 
llth gradc pupils only. ' . . ' . ' 

Of the schools with 11th grade pupils, 37:1 |xrrcent .offered chemistry a's 
an 11th grade subject only, while 62.9 percent offei-cd .'it in. m()re than one 
grade. Physics was taught in 48 percent of the schools as a 12th grade 
subject, and in 52 percent it was offered on more th Lin one grade levcL 
•l:t7i;?;i ()- -.7 'J ^ ^ . . ' ■; 



SCIKNCK AND MATHKMATICS IN PUBLIC^ HIGH SCHOOLS 



t The percentage of schools \vhich offered chemistry in the fall of 1956 
was about 7 0 percent greater than those that offered physic^. About 
63.B jx-rcciVt offered ^cHeruistry and about 56.5 percent^ physics. "Some 
ifsed the plan of alternating between the two. (In such case^, schools with 
small enrollments sometimes offer chemistry to both 11th and, 12th grade 
pupils in a given year and' then offer physics to a similarly combined group 
the following year. Thus, a pupil can, get both subjects but it is necessary 
for th(J school to t^ffer only one of the two courses in ;i given year.) 

Th/ 1954 study of offerings And enrollments showed that 23 ixrrcent of 
the schools offered neither physics nor chemistry and tliar, on the rvcrjgc, 
these* schools had a l^th grade enrollment of only about 17„pupils, affd 
contained only 5 -,8 [XTcent of all 1 2th grade pupils in public high schools. 
The^ 1956 study shows .i decline in tile [x-rcentagr schools which offer 
neither physics nor chemistry to 18.2 |\ercent. icse schools had an 
'average 12rh grade eiirollinent of 18.6 and com .hkhI 4.8 |XTCeiii of all 
pupils enrolled in the 12th grade. This means that, of all pupils enrolled 
10 the 12th grade of the public high schools, 95-2 percent could have taken 
physics or chemistry ancl only 4.8 percent did not have access to these 
cc>ursc-s. This is about one percent less than for 1954. 



'Aiii.i: 1. iVrceiitage of schools offeniif.^ certain scicinc courses: '^ill 1054 
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been an increase in the percentage offering the three specialized sciences, 
hip logy, physics, and chemistry. The largest percentage gains in these 
.oVFerlngs. 6.8 for chemistry and 4.8 for physics, arc in those courses about 
which there has been greatest concern. 

, Table 2 shovvs a distribution by region of the number and percentage of 
j;cho()Is having the 12th grade which offer neither physics nor chemistry 
and the nuriibjbr and percfrnt of pupils affected in each region. The wulc 
variations from region to region might raise some questions about science 
offerings. Why, for example, in the West North Central, tlic East South 
Central, and the West South Central regions should there be such a high 
percentage of schools having the 12th grade which offer neither physics nor 
chemistry? » " ^- 

This study shows that public high schools ciffctnot only general science, 
biology, chemistry, and physics; hut also advanced general science, and 
other elective advanced science -courses. In the sample, approximately 6 
percent of the. schopls having the I2xh grade offered advanced general 
science and 14/) percc[it offered other elective advanced science courses. 

About half. of the schools in the study tjfFcrcd advanced general science- 
as a 12th grade course only and the other half offered it as a multigiade 
Ciuirse. Of the schools offering other sciences, 30 |x*rcent made these 
courses available i\i the 1 2th grade and 36.8 percent nindc them multigrade 
offcrifigs. 



Taiu.!: 1. NuinlH T .iiul peicrnrage oi scliools, hy gct>graphic regit)n, having 
the 1 2th grade Init offering neither chemistry nov ph)sics, and luunber 
and jfvrcentage ot pupils affected : I\ill 



Sch(U)ls 













No NVunc 


Nil iuIkm' 


IVra-iu* 


Number 




t 




1 


J. 


0 


1 New l',ni;l.iiul 

MuMlc Atl.uitK 




0. 0 


0 


0. 0 

1. ^ 


l".ist NVn til C (. Mil ,il 


:s 


7. 7 




l.o 


W'lSt NiH ( if t i iut .i! 






1 'lO-l 


^.7 


1 " South Ad.iiuK 


^> 


1 .\ t 


s:i 


•».c> 


o !\ist South C't-ntt.il 


. v> 


:->. 1 




1. 


UCit Sout li ten tr.il 


106 


'10. 




IS.O 


S Mount.un 


1 1 


i:.. M 




IS 


r.uitii 




..1 




0. w 


* I'D I 1 Ji-iH ilii .ir u>i) of St .1 1 t lunpiisiiit^ cMi li 




.il^lc '.1. p 


1?- 





Pupils 



li 



8 



SCIENCE AND MATHKMATICS IN PUBLIC HIGH SCHOOLS 



Percent 
100 




— 12th grade 

pupils in schools 
offering, neither 
physics nor 
chemistry 



All other 
12th grade 
pupils 



F^U 1954 



Fall 1956 



t^crccnt of 12th grade pupils in schools ofTering neither physics nor chemistry: 

r.ill 195 t and Fall 1956 

Enrollments in Science Courses 



■Tabic 3 shows the percentage of pupils in the hist 4 years of public high 
schools who Jiave hecu enrollctl in certain science^ ctuirses from 1890 to 
1956. • These percentages aie hasetl orrtlic ttual liigh school enrollnient. 
Cieiieral science arul biology, tlie newei' coiM'ses in the usual high school 
•sequence, have shown an almost steady growth in j^rccntage ciu't^llrnent 
since their inception in the lust 2 decades of the present century. On the 
t)ther harul, oi the two idder sc ience's/ iRMpistry has remained about 
constant percentagewise, while pln-sics has declined steadily friMU 22,8 
percent ni 1S9() to 4 6 percent in 1954 aiul 4,4 percent in 1956. 

In terms the total high sclun^l pt^pulation, general science enrolls " 
niore pupils than aiw other science. Cieneia! science is nu)st ct)iTiiutMily 
t)f]ered and rccjuircd as n 9th grade subject. It appears as a lu'iiltigrade 
offering in onl\ about 8 jurcent of the schools. StM/ie of these schools, 
usually the- suui lhiv>nes, alternate i^encral science \>^ith biology in the ^)th 



and K)th grades ni much^ the same inaiuu:r that plu sit ^ 
si>inetiiues .ilternated in the later grades. 

J 
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Table 3- — Percentage of pupils,in the last 4 years of public high schools 
in certain science courses: 1890 to 1956-57 



Year 



General 
science 



1890 ' 
1900. 
1910. 
1915- 
1922. 



Percent of pupils 



Biology 



Chem- 
istry 



10. 1 
7.7 
1 . 1 6.9 
6.9 j 7.4 
8.8 7.4 



Physics 



22.8 
19.0- 
14:6 
14.2 
8.9 



Year 



General 
science 



1928. . , 
19)4. 
1949.-, . 
1954 - 
1956 \ 



Percent of pupils 



17.5 
17.8 
20.8 



■21.8 



Biology 



13.6 
14.6 
18.4 
19.6 
'20.5 



Chem- 
istry 



7. 1 
7.6 
7.6 
7.3 
7.5 



Physics 



6. 8 
6,3 
5.4 
4.6 
4.4 



^ Biennial Survey of Education in the United States, 1-948 -50, chapter 5, Offerings and Enroll- 
ments in High School Subjects, 1948-49, p. 107, tabic 7. Washington: U. S. Government 
Printing Olhce, 1951. 

3 Brown, Kcimcth E. Offerings atiJ Enrollments in Science and Muthetnatics in Public 
High Schools, Paniplilct No. . 118, p. 11, tabic 5. Washington: U. S. Governnietu Printing 
Office, 1956. 

^ Estimates based on this study. 



Since biology rcpLicctI botany :uul zoology in the bigh school scciucncc, 
it has shown :i steady increase in the percentage of public high school 
pupils which it enrolls. This iticrease has been at the expense of enroll- 
In cuts in zoology, botany, and physiology. In 1910 the' percent of pupils 
in the last 4 years of high school who were taking biology was* 1.1, and by 
1954 had increased to 19.6. The .present study reveals a further growth 
in the past 2 years to 20.5 percent. Biology, most commonly offered as 
A lOtli grade course, appears as a nuiltigrade offering in only about 8.9 
percent of tiie schools. 

hi 1900, 7.7 percent of the public high school population was enrolled 
in chemistry. Since that tin.ie, the enrollment in this subject has, for the 
most part, remained , nearly constant at about 7 5 percent of the total high 
school enrollment. C.are needs to be exercised in the use of this statistic 
since on first glance it would appear that chemistry as a science in the public 
high school has made little^ or no progress in cernis of ennt)llnient since 
the turii of the century, hi fact, misleading conclusions of this sort have 
been drawn. 

(dose scrutinv of these data reveals that, while the percentage of high 
scliool students enrolled in chemistry has remained qui tc cc»nstaiit over more 
than a half century, the jctujl enrollment has increased nearly 13-fold or 
from 40,084 in 19(X) to an estimated 519, 9(X^ on the basis of this study. 
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(?h£niistry appears CO be offered as a mukigrade subject more frequently 
than as an 11th grade offering. 

The steady decline in the percentage of public higli school pupils taking 
physics, which has been in effect since 1909r>js further revealed bv the 
present study. The 1954 study of enrollment ifyc^iled that the percentage 
enrolment had dropped to 4.6 percent and thisVstudy shows a decline 
to 4.4 percent. 

* This steady decline in percentage enrollment over the pa^-:half-cencury 
and more should be interpreted with caution antl a full understanding of 
the facts. It in no way should »bc interpreted, as has been the casjr^ith 
.previous statistics, to indicate a^ decline in enrollment in the subject. In 
1900, for example, 19 percent of-thc pupils enrolled in the last 4 years of 
public high school were enrolled in physics. The actual tiumber reported 
was 98,846. At that time physics was a lOth grade subject and usually 
required of all. In 1954, the percent had dropped to 4.6 but the number of 
, pupils enrolled had increased to 302,800. The 1956 study shows a further 
decline to 4.4 percent of 'the total high school populati9n and yet in the 
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All other 
11th grade 
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Percent o( 11th ^rade pupils in chetiiistry: Tall 195 ^ aiul l-all 1956 
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period irorn 1954 to 1956, the nuinj:icr enrolled, it is estimated, has in- 
creased to about 309,600. During tiie 56-ycar period from 1900, the pcr^ 
ccntage enrollment has decreased from 19 to 4 4 but the actual numbers 
enrolled have more than tripled. 

The number of 12th grade pupils enrolled in 1956 was 18.8 percent of the 
total enrollments in the last 4 years of the high school. The 4.4 |->erccnt 
therefore indicates that the number enrolled in physics at rhat time was 
equal to about one-fourth of the pupils in the 12th grade ^the grade in 
which physics usually o fie red. 

Advanced general science enrolls approximately L2 percent of thp total 
high school pppulation or 6.1 (xrrcent of all the pupils enrolled in the 12th 
grade. The data do not seem to indicate that \his course is widely accepted . 
By region, the course appears to have its heaviest enrollment in the Middle 
Atlantic, Mast North Central, and West North Central areas. 

iLuroUment in sciences other than those specified above and offered as a 
part of the curriculum in the public high schools attract about 2.7 pcrH:cnt 
of the total high' school population^ grades 9 through 12. An estimate for 
chc Nation as a whole, based on the sample used in this study, is 188,000 
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pupils in grades 9 through 12 enrolkxl in sciences other than those wHich 
constitute the commonly accepted sequence. This study makes no attempt 
to Identify these as specific sciences. It is quite reasonable to assume that 
they range over a wide variety of specialized courses. 



T.«i.E 4. - Enrollments, by type of school, in certain science courses 
. expressed as ^x-rcenc of pupils in grade where course is usually offered- 
Fall 1954 and fall 1956 ' 



Cdursc 



General 
science 

Chemistry 
Ph\ sics 



Gradi 
level 



All hi^h 

ScllDols 



1954 



-10, i 72. 6. 
Ill' .31.9 

12' 



1956 
4 



67.0 
75. 5 
^34,6 
i4, 3 



Percent of pupil^ 



Regular 
4 year 
hi^h school 



1954 
5 



72;^ 
32. 1 
24. 1 



1956 
0 



Senior 
high school 



1954 
7 



I- 



70.0 
76r2T-69:6 
33.5 30.7 
21.7 20.0 



1956 



Junior-senior 
high school 



' Undivided 
high school 



1954 
0 



69.7 
36.2 
26. 1 



72.7 
32.5 
24.9 



1956 


.1954 


1956 


10 


11 


12 


70.2 




73.5 


'81.0 


76:5" 


78. 9 


35. 1 


30.6 


32.9 


26.0 


22. 9 


21.3. 



lablc 4 slunvs a comparison of science <9grollincnts for 1934 and 1956 
based on the .u.mbcr of pupils in the grac%^wherc the course js usually 
o/fcrcd. Comparative data were not avail allie for general science since 
thus subject was not inckuled in the 1954 study. The data indic-ate that 
tor regular 4-year high schools, 70 ixtccu of all 9th grade pupilsTtre enrolled 
III general science. The same percent is enrolled 11, junio/Wnior high 
schools, and a slightly higher percent (73.5), prevails foifgencral science 
in the undivided schools. The 67 percent shown in column 4 includes all 
.schools used in the study. The biology enrollments in all the schools in 
tlie study are equal to 75-5 percent of the pupils enrolled in the lOth grade. 
The percent has increased from 72.6 to 75.5 since'1954. 

TlK- data for chemistry and physics are interpreted in a sintilar manner. 
The number 6f pupils enrolled m chemistry in all schools m this study is 
equal to 34 6 percent of the pupils in the 11th grade, the grade where chemis- 
ory IS most commonly taken. The enrollment in physics for all schools in 
the study is 24. 3 percent of the number of pupils enrolled in the 12th grade, 
"the grade vvlieie that subject is most commonly taken. 
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. Physics was the only sci^Qc in which gains in percentage enrollment by 
. . type of school were noc consistent. In spnior antl junior-senior |ligh. 

■ schools, physics showed s|ibstantial gains,. at the same ti^c shpwing pcr- 
, '. ceVtage losses in enrollment ' in the other types, of schools. When' all^ 
schools in the study' are considered irrespective of type, percentage gains 
for 1950 Over 1954 appear for each of the specialized high scKool sciences^; 

Tabic 5 shows a comparison. fOr 1954 and 1956, by geographic region, of 
the percentage of pupils enrolled in certain, science courses. Again in this 
table, data arc shown for general science only in 1956 since the Subject was 
not included in the 1954 study. This table should bd interpreted as follows: 
In Region 2 (Middle Atlantic) the number of pupils enrolled in chemistry 
in 1 954 was 39.8 pcrcei/t of the pupils in thc.lltfi grade; for the same region 
in 1956, the number was 41. 8 percent. 

Tabic 5 shows some intercepting patterns of variation in percentage enroll- 
ments, both from one science subject to another and from region to region- 
Genera Uy, the pattern sht)ws a trend tovvard increased percentage enroll- 
ments in all sciences. The range in percentage enrollments in the Various 
sciences from region to region raises some significant questions. The range 
for general science is from 90.6 in the Middle Atlantic region^ 43:9 in 
S . the Pacific, Why should the percentage in the former be twice fn\z in the 
latter? ' 3 

Although the, range iii percentage enrollment in biology, from one region 
to another; is not so greaic as for general sciencc^it is greater than for either 
chemistry or phyjiics. The range is froni 90.0 percent in the South Atlantic 
region to 64.7 percent in the Pacific, What are the factors causing 90 
percent of < 10th grade pupils in the South Atlantic region to enroll in 
, biology as compared with only 64.7 percent in the pacific region? 

For chemistry, the range in percentage enrollments is from 41. 8 in the 
Middle Atlantic region to 28,2 in the West South Central region. For 
physics, it is. from 36.2 in the Middle Atlantic region to 13 5 in the West 
South Central region. Again it may be asked : What factors are at work in 
the Middle Atlantic States to cause more than twO;(ind a half times the per- 
centage of pupils to take physics in the 12fh grade than in the West South 
Central States? For each of the ranges mentioned above, the higher 
percentage enrollmenr comes from an Eastern region while the lower 
percentage comes from a Western region. 

Although substantial gains of 9 2 and 4.6 in percentage enrollments in 
biology and chemistry, respectively, were made in the West South Central 
region, the percentage enrollment in physics in the same region increased 
only 0.7 percent between 1954 and 1956^ This^est Soutli Central region 
has twice as many high schools as the New EiNgland region and enrolls 
one-third more pupils, but graduates only about two-thirds as many pupils 
who -have hatl a course in physics. 
•»37 1:1:1 0 - r>7 .1 
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■ Tabu Hnrollmcnts, ty {cographic rcjtt, in ccrtainMcc mm expressed as the pcrccntagc\f pupils in grade where 

' -Course IS usually offered: Fall 1954 and falH956 



Course 



Grailc 



I, 



General Science 



Pcrcen: of enrollment, by geographic region ' 



New England' MiJillc 



Chciimtrv. 
Physics ,, 



11 

12 



m j 1954 

11,5 



33,0 
66,9 



1956 



East North 
Central 



lest North''! 
Central 



m 

)0,1 
]6,2 



1954 

n — 

lit 
30,9 
2],ii 



1956 



1954' 



60,1 
76,1 
32.6 



70,4 
26.0 
21.3 



1956 



10 



75,7 
73,8 
31.9 
'25,0 



South Atlan- 
tic ^ 



1954 



)1 



«7,7 
32, « 

17,3 



1956 



n 



64,2 
90,0 
35,6 
17,0 



'For naiHK ot the States included in the' region, see table 24, p, 42. 
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1954 


1956 


1954 


1956 


1954 


1956 


13 
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18 ; 
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67,1 




54, 1 


75.1 


73,6 


66,3 


■75,5 


78,6 


83.0 


30,8 


33,1 


23,'6 


28:2 


30,6 


35.0 


22.5 

1 


20,3 


12.8 

1 


13,5 


20,6 


27, Iv 



0 
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0 



1954 



19 
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2H,5 
16,2 
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Tablb 6."-Nuinbcr and percentage of schools, and their enrollments and pckcritages, where certain sciences were not 
; ■ ' • , , offered: Fall 1956 " 
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No physics or chemistry V 


' No science 


Schools. 
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• Enfollmcnt 


Schools 


Enrollnicnt 


Schools 


Enrollmcnt 


Number 


■Percent, 


Number 


1 

Pcrccn: 


Number 


Percent 


1 

Number 


Percent 


. * , 
Number 


Percent 


Number 


• 

Percent 


-' ■ — ^ — — 

' : " , 1 

, \. ... , . „ 


2 


3 


4 


5 


6 




8 


9 




n 


12 


13 


111' 

All regions 


1]3 


9.9 


M12 


3,3 


323 


18.2 


6,023 


4.8 


.274 


15'.,4 


V 

4,821 


3.8 


NcwEnglind: 


7 


9,9 


322 


2,7 


0 


0,0 


.0 


0,0 


0 


0,0 


• 0 


0,0 


Middle Atuntic 


9. 


5.1 


' U18 


4.4 


5' 


2,8 


265 


1,3 


4 


2.2 


128 


0.6 


East North Ccntril?, 


12 


3,7 


' 349 


0.9 




I] 


416 


1,6 


21 


6,5 


319 


1.2 


west mm untui, 


56 


15.8 


904 


5,0 


^99 


28,0 


1,404 


9,7 


82 


23,2 


1,092 


7.5 


South Athntic. .,, 


9 


3.5 
10,9 


330 


1.2' 


A 31 


12,1 


821 




. 27 


10,5 


718 


4,0 


East South Ccntril.^.,.,. 


17 


738 


6,0 


, 39 


,25.1 


961 


11,3 


■ 27 


17.4 


641 


' 7,5 


West South Central '. 


53 


' 20.4, 


1,206 


•6,3 


■ 106 


40,9 


1,933 


15,0 


' 100 


38,6 


1,795 


13.9 


Mountain 


11 


11,6 


286 


4,4 


- 11 


12,6 


125 


.,2,'5 


9 


10,3 


103 


' '"2,1 


Pacific 

• •<.<iii-t.ii-i«-..r'<H. -1,^ r<~>-'-**4l*<'rtN>>mit*IVi,.,<'j,|i«u<l4V'«l'<>l «■ iUi'.h«* 


1 


1,0 


'459'' 


: -2.9 


■7 


8,1 


■ 98 


0,8 


4 


4,6 


25 


',,0.2 



0 

»^ 
w 

5 

0 

> 

0 

I 

0 

t< 

I 

01 



Table 6 is to be read as follows: In Hew England, 7 schools (9,9 percent of the sample with 10th grade) offered w ■ 
biology, These schools had 321, .or 17 percent of the 10th grade pupils in the sanipl?. The oihcr courses ;ire to be inter- ■ 
prctcd similarly, except that the 12th grade is the base. o\ 
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Tablb 7. —Enrollments in certain sciences and the ratio' of these enrollments 
to enrollments in grades 9—11 and to enrollments in grade where subject 
• is usually offered .'.Fall 1956 ' , ' ^ ' - 



Suhicct 



» General science 

Biology 

Chemistry 

Physics, 

Advanced general science 
Other sciences 



Sample 



Enrollment 



144, W 
136, 159 
50. 966 
30, 649 
7, 716 
. IH. 277 



Ratio 
grades 

^12 



21.6 
20.3 
7.6 
4.6 
1.2 
2.7 



Ratio 
subject 
gpadc 



67.0 
75. 5 
34.6 
24.3 
6. 1 
14.5 



Estimates for United States 



Enrollment 



5 



51B, 100 
429, 700 
519.000 
309, 600 
77. 900 
188, 300 



Ratio 
grades 



21.8 
20.5 
7.5 
4.4 
1.1 
2\7^ 



Ratio 
subject 
^radc 



67.3 
74,0 
34.4 
24.5 
6.2 
14.9 



Table 7 shows the number and percent of pupils enrolled in certain sciences 
from the sample used for this study and froni estimates for the Nation, 
....Thcsc^d^.atii.jir.c 

rollcdiin general science iri the school's of the sampler This number of- 
-pupUs was equal to>21.6 percent of all pupils enrolled in grades 9~ fl and 
also equal. to. 67 0 percent of all the pupils enrolled in the 9th grade in the 
schools of*the sample. Whcu these data are projected to the national level, 
It is estimated that 1,518,100 pupils arc^eiirolled in 9tli grade genetal science. 
This nuuiber of pupils is approximately 21.8 percent of all pupils cnroHcd 
-in ghidcs 9 d2 and 67.3 percent of all' the pupils enrolled in the 9th grade 
over the Nation. Similar iucerpretations are to be made for biology, 
chemistry, physics, advatued general science, and " other" sciences. 



•JRatio ot ^Boys to Girls in Science Courses . 

A' su^X'cy luudc by Pliilip G. Johnson ' in 1947 48 fQii'iid that' 50 |x*rceUt of 
the pujMls raking cheiuistry and 71 percent ■ taking physics were boys. 
Table 8 shoWs that for chemistry 56.9 [XTCCfit in 1954 and 58 percent - 
for 1956 wcTc Uoy .. Although the ptO]H)rtion of boys enrolled in physics 
increased from 71 pcacnr in b)47 (()'78 perccnt'in i954, it has remained fairly 
ctVustaut for the p,ist 2 yc .nic.- this study shows a 77,8 percent enrollment 
ill 1956. 



^Johnson, Philip Cr. 
\V'.»shini»tiMi : U. S ( 



;li[iii' of Sl Iciuc i 



leucl/id^ ofSiiciuc in Puhlit: Hi»;h Sthools, lUiIIctiii 1950. No, 9. 
» 1 liinnit I'l iMiici^ OMuc, 1950. 
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All science courses except biology enroll more boys tlfan girls. In bi- 
ology, the percentages are about the same/ 49-5 percent boys and. 50.5 
percent girls. In many schools, biology is taken by jpractically all pupils 
because of local school requirements and limited ofTcrings in other sciences. 



Table 8. —Percent of pupils who are boys in certain science courses in public 
hi^h schools, by. type of school: Fall 1954 and fall 1956 

- ■ • ' .1....' 
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Course 


GruJc 
level 


Allhifih 
schools ' 


Regular 4- 
ye;»r high 
school 


r 

Senior high 
school 


Junior- 
senior high 
school 


Undivided 
high school 






1954 


1956 


1954 


' 1956* 


1954 


1956 


(^1954 


1956 


1954 


1956 


1 


*> 




4 


5 


6 


7 


8 


9 


10 




12 


General 
























science 


9 




5V0 




54.4 




54.5 




52.3 
50,0 
57.1 
75.4 




52,0 
49.0 
56.4 
75.2 


Diology 
Chemistry 
physic's 1 
Othir ' 


10 
11 


49. 1 
56.9 
77.9 


49. 5 
58.0 
77. H 


48.9^ 
57. 1. 
H7. 1 


■49, 7 
58.0 
79.0 


47.6 
. 55 .5 
76.0 


49.0 
59.0 
80.0 


49.9 
5H.0 
-76.4 


49.3 
55.2 
72.7 


sciences 




6i.7 


62.1 


57. 5 


64.5 ' 


60. 5 


62. 1 


70.9 


63.7 


53.0 


57.0 



llu- propoinoii ()f (niys to girls enrolled in 9tli gnulc general science 
IS very neat 1\- the same for all types of high schools in this study, (Sec 
I able 8.) Over the past 2 years, the ratio of boys to girls enrolled m high 
school hiol^pgy m all types of schools has remained about constant^ with a 
slight increase in the , percentage enrollment of boys, Thc^ nicio-of .bpys 
enrolled in chemistry increased slightly in senitir higli schools but remained 
fairly constant in (nlier , types, AJthongh the overall pattern in physics 
showed the proportion of boys to girls remaining about constant friim 1954 
to 1936, there was a decrease in regular 4-year high schools from 87.1 
j>crccnt boys in 1954 to 79 percent boys in .1956. 

' In the regular" 4-year high schools. 79 percen/'of physics enrollments 
were boys, while in the senior high schools it was 80 percent. One might 
expect the percentage of gn,U taking physics to be less in senior high 
school^ than ui regular 4-ve;ir high schools, since the senior high 'schools 
usually have larger eiu-olliiients with a correspond ingly greater number of' 
elective courses. ^ " 

It IS possibly true that the selection of physics by girls is .influenced more 
by t)thcr factors than those caused by variations' iii the type of scluioL 
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, T«u 9.-Petcffli of pupils who arc boys in certain science counts in public hijh scliools, by geojraphic resion' fall 1954 
- . ' an(ifill»56 , , ' , • * 
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Percent, by p|{aphic region' 





All regions 


New 
Englind 


Middle 
Atlantic 

• 


East North 
Ctiitral 
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13 
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15 
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t 




JcicR^c ( 
Biolojif . : , 
Chcnmiri . 
pjivsicj, ,. 
Other 


49. 1- 
57.0 
80.0 


5),o' 

Mi 


>,,/,,, 

.43.9 
56,6 
86.2 


5ft. 0 
49,4 
58.7 
83. 8 


49,8 

56. r 

7«.6 


50.0, 
55.3- 
77.3 


m 

76,1 


5U' 

^50.0 
16 
77.1 


47.8 
59,6 
80,0 


51.1 
49.7 
58.1 
76,0 


47,7 
.53.3 
.71.2 


'55.5 
49.0 
54.8 
719 


50,0 
51,6 
66,]' 


53,1 
49.2 
'57,8 
74,7 


'%1 

61.7 

78,0 


53.2- 
49.0. 
61,8 
77.9 


Jcicnccs 


61] 


61. 2 


67.7 


69.6 


71.9 


71.6 


61,3 


59,5 


5U 


54, (j 


58.6 

1 


47,1 


55,;3 


55,1 


53.6 


65,6 



Mountain 



Pacific 



■ 0) 

■ 0- 

\ 0 
W, 



1954 
18 



51,5 
61, J 

80.,5 
50:6' 



•1956 
19 



54,9 
50,8 
61,4 



7o:6 



■1954 

n 



49,7 
57.9 
80,8 

56,6 



' For names of the States inckiJcd in the region, sec table .24, p, 42. 
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Table 10~Avcragc class size, bypgrapWc region, of certain science corns; Fall 1954 anJ felM956 ■ ■ 



Course 



Average class size, by geD^rapliiofrcljion 



* 

NcA'EnglaaJ MidJlc 
Atlantic 



.1954 



General Jticncc. 
Hioloj{V 

Chemistry ...[ 
PhyJics. 

Other sciences . 



15.3: 
11,1 
10, ! 
22, S 



1956 
3 



11 A 
26,4 
2),0 
20.0 
22,9 



1954 



25.6 
23.4 
lie 



1956 



29,9 
25.1 
21.5 
26,] 



'East North 
Central 



1954 



27.3 
21,] 
19,4 
24,2 



1956 
7 



21, i; 

19,5 



West North 
Central 



1954 
8' 



'29.'6 
26,5|;'24.1' 



ii] 



m 



16.5. 
1^9 
20,0 

l].l 
13,4 



1954 i956 



10 



2R,'5 
21] 
19.0 
18,6 



29,6 
29,9' 
23.5 
19,] 
2],4 



Hast South 
Central , 



1954 



n 



2«,5 
21.] 
11.5 
24,6 



1956 



13 



28,5' 
22,9 
31,6 



Central 



:1954 



14 



24,9 
19,3 
16,4 

jo:2 



1956 
15 



27:4: 
27,7 
21,2 

1];^ 

^5,6 



Moantain 



1954 
10 



27,'7 
21.0 



30.1 



1956 
17 



26,1 

■;26,i 

,10,9 
i9i8 
27.5 



Pacific 



1954 
18 



28,7 
17.3 

,19,5 
:15.9 



W 0 
— , 5 

ID ^ 

0 

, 29.9 • 
2S.9 '5 
23.9 ^ 

19.7. n 

27.9 . 3 

~ ? 



Tabic KLshows-bf rcfioiuconiparison k 1954,inil \H larger than ferfhjjics, Although ihcrcwcrcsoniccliiingcs M 



' of'^ic iivc{ai^c size of viirioiis science classes. These ilat;: 
''fcvcal ahinit the same coiulitioiis from rc^iion to region as 

prcvtti'l froiiij'dnc type of school to another (tabic 9): .... , 

Avcrai;f.ciUolliiicnts in general science arc slightly larger ' average class' size for a given subject from region .to region 

than, those for biology; on the average, the class size for as did the 1954 data, 

biology is larger than for chemistry, iyiii for chemistry - , 



in the average class size between I95i,iind: 1556 within g 
givcnicgions, the overall pattern was reasonably. constant. . 
ata show about the samCfpatttrn of variation ot 

.1 I ,' 
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20 BCIENCE AND MATHEMATICS IN PUBLIC HIOH BCHOOLB 

Size of Science Glasses 



Tabic 11 shuws. by type of high school, a comparison for 1954 andQl956 
of the average class size in certain science courses, Philip G, Johnson 
reported that in 1947-48 the average class size in biology was 26; chemistry, 
23; and physics, 19. The present study shows that' for all high schools the 
average class size for 9th grade general science is 28.9, 'Over the past 
Jecack there seems to have been relatively.Jittle variation in the size of 
class'A-When alftypcs of high schools arc considered. For example, the ' 
average class size in biology, a course frequently required, increased' only 
0.5 percent rom 1947 'to 1956, During the same period the average class 
size in chemistry decreased from 23 to 22.6 pupils, and in physics it in« ' 
creased slightly from 19 to 19,9. However, since these changes are so sm/l, 
they ma^not be statistically significant. The 1947 study did not provide 
comparative data for the average class size in general science. '(The average 
class stze was computed by dividing the total enroUirents in science by the 
total number of classes.) The present study did noTprovide data on the 
actual number of very large or very small science clas.*jes. 



Tadlk 11. Average class size by type of school in certain science courses: 

Fall 1954 and Fall 1956 



Course 

r 


Grade 
Uvel 


Average class size^ by type of school 


All hieA 
schools 


Regular 
4-year high 
school 

— — ■■ — — 


Senior high 
school 


Junior-senior 
high school , 


UndiviiJCjFl 
high' sdh?)ol 






1954 


1956 


1954 


1956 


1954' 


19^ 


1954 


1956 


1 








5 




7 


8 ' 


9 


10 


11 


13 


General 

science 
Biology 
Chemistry 
Physics 
Other sciences 


9 
10 
11 
12- 
12 


11. f' 
22.4 
19,5 
24.2 


28.9 
27.7 
22.6 
19.9 
25.6 


26.6 
21. 8 
18. 4 
22.2 


27.5 
26.4 
21. 1 
17.7 
23.3 


29.9 
30.0 
26.0 
24.5 
27.9 




29.6 
27.4 
21.4 
19.0 
24.4 




27,2 
25.7 
20,2 
16. 6< 
19.2 


30.6 
26.0 
24.7 
27.7 


27.7 
23. 1 
20.0 
26. 2 


25.9 
17.4 
15.8 
14.2 



* Op. cit., p. 16. 
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22 BCIENCE AND MATHEMATICS IN PUBLIC HIGH SCHOOLS 

Schools Offering Mathematics 

In this study, 91.9 percent of the schools with the 9th grade, had pupils 
enrolled in elementary algebra and' 75.1 percent, in general mathematics. 
Table 12 shows that 1,462 schools in the sample offered plane geometry. 
This number was 81.2 percent of the schools enrolling pupils in the grade 
where tbc course is usually offered. Approximately Wo-thirds of the 
schools offered intermediate algebra, the course basic to further study in 
mathematics or science. ' About one-third had pupils enrolled in trigonom- 
etry, nornlaily al2th grade course. As the grade level of college prepara- 
tory mathematics courses increases, the number of schools offering thq 
courses decreases. For example, table 12 shows 91.9 percent of the schools 
offering elementary algebra, a 9th grade course, and only ^7.2 p<?rcent 
offering solid geometry, a 12th grade course. 

Also the percentage of schools offering specific mathematics courses 
varies among types of schools. (Sec table 12) The percentage offering 
S^^m^tary algebra was greater in the combined jiinior-senior high school 
thail^in any other type ai}d least in the junior high school. Senior high 
schools had more extensive oifFerings in mathematics than any other type. 
This may be because there are fewer small schools in this type. The aver- 
age senior high school 10th grade class in -this study was 334; the same 
class^ in the regular 4-ycar high school was 70. 

Sihce a fifth of our schools do not o(Fer plane geometry, one might con- 
clude chat the same proportion of high school pupils do not have an oppor- 
tunicy to study this mathematics course, which is usually required of pupils 
gping to college. Such a conclusion is false. The schools that did not 
offer plane geometry were small ones; the average 10th grade enrollment . 
in these schools was 35 and represented 6}i percent rather than 20 percent 
of all 10th grade pupils in the study. (Sec table 13 ) f 

lible 13 shows the percent of pupils, by type of school, that were in 
schools that did not offer certain mathematics courses. For example, 
21,093 11th grade pupils were in schools that did not offer intermediate 
algebra; this number is 14. 3 percent of all 11th grade pupils in rhe sample. 
There were 35,422 12th grade pupils, or 28.1 percent of all 12th grade pupils 
in the sample, who were in schools that offered neither solid geometry nor 
trigonometry. The category "other mathematics** is mostly non-college 
preparatory, such as business mathematics nnd advanced general mathe- 
matics, although occasionally including college-preparatory course. 
More than 10,000. pupils (8.0 percent) in the sample ^had no opf)ortunity 
to study any type of advanced high school mathematics, whether college 
preparatory or non-college preparatory. A conservative estimate based on 
these data indicates that in the United States 100,00p of our high school 
seniors are in schools that do not offer advanced high' school mathematics. 
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Table Il-Numlxr and percent of high schools, by type, offering certain mathematics courses: Fall 1956 ' 



Couric 



. Gencnl inathcniatics, 9th. ;. 

Ebcntiryilgtbra 

Plinc geometry 

' Interijicdiattilgebri..,.. 

Solid geometry 

Plinc trigonometry.;,,,, 

Other mathtmatic!, 



Typeofjchool 



All high ichooli 



Number 



1.796 
\M 
1,125 

591 
3)7 



Percent Number 



75.1 
91.9 
8U 
6), J 
17.2 

18.5 



Regular f year 
hijih ichooi 



565 
756 
621 
^50 
150 
196 
115 



Percent 



68.2 

91.3 
75.2 
55.2 
18,5 
24.1 
13.7 



Junior high 
school 



Number 



240 
224 



11 



Percent; 



90.6 



4.2 



Senior high 
school 



Numbc? Percent 



169 
154 
102 
101 
87 



97,7 



58.4 
49,7 



Junior'Senior 
high school 



Undivided 
high school 



Number 


Percent 


Number 


Percent 


10 


'11 


12 

> 


n 


• 332 


%l 


213 


69,4 


400 


95,5 


284 


92.5 




, 88.3 


. «6 


76.6 




70,0 


181 


59.0 


146 


34.4 


59 


' 19.3 


196 


46.1 


75 


24.5 


113 


» 26.2 


49 


15.8 



2 

0 



H 
0 



' Only ihoic schools are included that have pupils in the grade where the course is usually offered. For example, if a school did not have pupils in the ^. 
10th grade, it was not included in the data on plane geometry regardless of whether or not it offered geometry. ; 09 
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TA.ul»«baad,.w'ofp.pW„high,chd,,tj^ 

' , mathematics courses: Fall 1956 ^ 



Courte 



(Kflcral iMthcnuiicr , , 

Algebl., 

Plwcjeonictry 

Intcrintdiatcil^brj 

SbliJgconieiryortfpometry,, 
Iiiterine(|iat6lgeb(a,ioli(l||eoin. 
■ctry, trigonometry, or other 

raathcmaticj....... 

Other mathcmatica 



Grade 



\ Numb and Percent of Pupib 



■ tr: 



All high Khooli 



Number 





3 


9 


28,226 


9 


7,263 


10 


11.716 


11 


21,093 


■ 12 


35,422, 


12 


10,053 


12 


71,l(il 



Regular high 
ichool 



Percent Numbei 



i 



1 *• 

Percent Numbei 



13,1 
3. -I 

H, 
28,1 



1,606 
1,790 

5,653 
9.621 
6,0^6 



, Junior high 
icliool 



Percent 



17.2 
2,7 
9,7 



56,4 



5,516 
29,233 



38.2 



13,1 
69.6 



4,085 
2,585 



Senior high 
ichool 



Number 



7,4 
4,7 



U'52 
2,566 



Percent Niimbci 



10 



522^ 
13.103 



3.7 
5,4 
12,0 



13 
32.8 



Junior-jenior 
high ichool 



5.772 
1,755 
1,795 
4,896 
7,739 



2.053 
17,063 



0) 

2 
I 

0 



Undivided and , ^ 
ungraded high ' 7^ 
school tJ 



Percent Number 



13 



13.0 
3.9 
4.5 



27,0. 



7.2 
U 



2,905 
965 
1,895 
3,364 
5,891 



1,826 

m 



Percent 



15.6 
5.2 
lU 
24.3 
49.3 



15.) 



M 

I 

S' 

a 

w ■ 

M 

Q 

«' 

H 

CI 

(/». 

3 
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Table li- 



•Number and ^md kW, by geopiphic region, ofcringUn maihematio 




Course 



General mithcniatics, 
Elementary ilgcbu. . 
Plane gcomeiry,.,.,, 
Intermediate %bra. 

Solid geometry 

Trigonometry.,,,.;, 
^ Other mathematicj,,, 



All Region] 


New 
England 


M.._ 

Num^ 

Uvl 


Per- 

ten I 

>^ 


Num- 
Dcr 


Per- 
cent 


2 


3 


4 


5 


m 


IV 1 


66 


83,5 




91.9 


75 


94.9 




81.2 


73 


86,3 


1,123 


6).3 


62 


86,1 


482 


27,2 


M 


;47,9 


591 




51 


71,8 


3]] 


18.5 


35 


40,2 



Middle 
Atlantic 



Eait North 
Central 



WestNorth 
Central 



South 
Atlantic 



East South 
Central 



'(^'ythoKschooh arc included thath^^^ 

10thgrade.itwajnotincludcdinthedataonplancgcometry, ' 
. ' for names of the States included in the region, sec page 42. ' 




West South 
Central 



courses; Fall 1956 g 



(» 

H 

w 



Mountain 



For example, if a school did notjuoupilj m K 



CD 

0 

w 

0' 
0 

E 
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Table 14 sktws the variation, by geographic region, in the percentage of 
schools offering mathematics courses. The percentagc\of schools offering 
plane geometry varied greatly among the geographic regions. In the South 
Atlantic region only S8.7 percent of the schools included plane .geometry 
in their ofFerings, while in the Middle Atlantic region the percentage was 
93^ 9. In the West South Central region only 16,6 percent of the schools 
offered trigonometry and in the Middle Atlantic region, 74.2, Likewise, 
the percent offering "other" mathematics was 5 times greater in one re- 
gion than in another. 

Tabic 15 shows the variation, by geographic region, in the number 
and^pcrcent of pupils in schools that ^id nof offer certain mathematics 
courses. In the Pacific region the schools that did not offer plane geometry 
enrolled only 1,9 percent of the 10th grade pupils in that region, while in the 
West South Central region the figure was 11.9 percent. The schools in 
the West North Central region that dicTnot offer intermediate algebra had 
4,494 pupils in the 11th grade, the grade where the subject is usually 
offered. The great variation among high schools offering college prepara- 
tory mathematics is indicated by the number and percent of schools that 
offered neither intermediate algebra, trigonometry, solid geometry, nor 
"other" mathematics. In the Middle Atlantic region Only 83 schools, 
representing 0.4 percent of the 12th grade pupils in that region, failed to 
offer these subjects, while in the West North Central region there were 2,769 
schools, representing 19. 1 percent of their 12th grade pupils. 

During a national shortage of specialized personnel is it not unfortunate 
that so many schools in certain sections of our Nation fail to provide an 
opportunity for youth to develop their full potential in mathematics? 



Enrollments in .Mathematics Courses 

Table 16 shows the percentage of pupils in the last 4 years of public high 
schools enrolled in algebra, geometry, and trigonometry from 1889-90 
through 1956-57. The percentage of pupils enrolled in algebra declined 
steadily from 1900 to 1954. During 1954-56, however, the percentage 
increased from 24.8 to 28.7. Geometry is usually recommended for college 
preparatory^ pupils, especially those who plan on scientific careers. For 
many years the percentage of pupils enrolled in this subject declined and 
from 1934 to 1954 the actual enrollments decreased. This study indicates, 
though, that the trend has changed. 
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Im lM d percent of pupils in hijh schools, by geojraphictejion, in the .ample that' did not ofer cettain S 

mathematics courses:. Fall 1956' 



Coiirie 



{ride 



rapnic region' 



All regions 



Num- 
ber 



General nutheniatics, 

Algebra j... 

Plane geometry, ,,,, 

I Intermediate algebra.. 
Solid geometry or 

trigonometry.,,.., 
inter. 



mediate algebra, 



or 



other mathematici. 
Otber mathematics,.. 



928,226 
91,26) 
101^716 
1121,093 

1235,422 



Per- 
cent 




3.4 



New 
England 



Num- 
ber 



Per- 
cent 



13.11,868 



357 



6.51,009 



14,3 



28,11.118 



756 



Middle 



Num- 
ber 



375 
56.42,646 



4.7 



12,66,652 
2,4 .'SlO 
896 
982 

13.92,457 



Per- 
cent 



East North 
Cctitral 



Num- 
ber 



83 



49.25,942 



16,8 

I. 3 
2.8 
3.8 

II. 7 



0,4 



4,173 
735 
.994 
3,490 

5,514 



Per- 
cent 



10 



West North 
Central' . 



Num- 
ber 



1543 



11 



Per- 
cent 



South 
Atlantic 



Num- 
ber 



1? 



9.8 4,'493 20,92, 352 
1.7 
2.7 

:i,3 



20,8 



5.8 



39.6 16,417 61.8 11,134 



2,086 1162,680 



4,494 



),036 48,57,281 



m 19.1 1,6H 



13 



Per- 
cent 



II 



27.93,824 



76,89,097 



East South West South Mounti 



Central 



Num' 
bcr 



1( 



Per- 
cent 



1. Central 



tain 



le 



7.61,160 
958 
10,01,277 
18,22,125 



9,21,?20 
50,77,371 



6.5 



bcr 



1) 



7,84,503 



Per- 
cent 



438 



10,42,284 
21.03,353 




14.31,724 



18 



21,2 
11 
11.9 
22.0 



Num' 
bcr 



19 



40.8 1,176 23.7 1,171 



1.3.4 



86,69,349 72.63,349 



939 
519 
190, 
963 



.332 



Pacific 



0 

H 

0 



Per- 
cent 



20 



Num- 
ber 



n 



11,4 2,086 
6,3 252 
^2,9 300 
17.01,106 



6.7 



Per. 
cent 



■356 



4 



9.5 
1,2 

1.9. 



10.0 



3^1 



|i tw sinie grade ot til schools n he sample. The number is the number of pupils oi) that grade evel in the region. 
■ row of the States included in the region, see page 42, < I 
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Table 16.— Percentage of pupils in the last 4 years of public high schools 
in certain mathematics courses 1889-90 through 1956-57 



Year 



1890 > 

1900 

1910. 

1915 

1922. 

1928 



Percent of pupils 
Algebra 



45.4 
56.3 
56.9 
48. 8 
40.2 
35.2 



Geom- 
etry 



21.3 
27.4 
30.9 
26.5 
22.7 
19.8 



Trigo- , 
nometry 



1.9 
1.9 
1.9 
1.5 

i':5 

1.3 







-> 










Percent of pupils 




Year " 












Algebra 


Geom-" 


TrigO' 








etry 


nometry 


1 




3 


4 


1934 




30.4 


■ 17.1 


' 13 


1949 




26.8 


12.8 


2.0 


1952- 


1953 3 


^4.6 


. 11.6 


1.7 


1954- 


-1955 ^ 


•24.8 


, •11.4 


2.6, 


1956 


-1957 * 

1 


28.7 


13. 6, 


2.9 



» Biennial Survey of Edjucation in the United States, 1948-50, chapter 5, p. 107. Wash-in^ton t 
U. S. Government Printing OfHce, 1951. 

' Brown, Kenneth E. Mathematics in Public High Schools, Bulletin 1953, No. 5, p. 34. 
Washington? U. S. Govcrnmeni Pointing Office, 1953. . 

3 —^ Offerings and Enrollments in Science and Mathematics in Public Hi^h Schools, 
Pamphlet No. 118. p. 16. Washington : U. S. Government Printing Office, TO^. 

* Estimate based on this studv, . ' i 



In iitccrprccing Table 16, at least two facts should be recalled. First, the 
percentage given is the ratio of pupils taking the subject to all the pupils 
in the last 4 years of high school. For example, the percentage for trig- 
onometry in 1956 is 2.9, which means that 2,9 percent of all those en- 
rolled in the last 4 years of high school were enrolled in trigonometry in 
the fall of 1956. Normally, enrollment in the 12th grade (where trigo- 
nometry is usually offered)* would not constitute more than 20 to 25 percent 
of the total enrollment in the last 4 years of high school. Thus, the maxi- 
mum enrollment in trigonometry would, not likely exceed that percentage. 
Second, the number of high school pupils has increased in recent years. 
The percentage of pupilsun a subject ma/y have remained constant or even 
decreased, while the number actually increased.' The percelftage of pupils 
enrolled in trigonometry has remained rather constant but the number has 
increased 20-fold since 1900. 

Enrollments Expressed as the Percentage aj the Pupils 

A different, perhaps more accurate, picture of mathematics enrollments 
is given by using, as a base, the enrollment in the grade where the course, 
is normally offered rather than the total enrollment in the last 4 years of 
high school. » 
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24.6 



22.1 



21.5 



Q 



'40.6/ 



41.7 



I|^rcent of I Ith grade pupils in intermediate algebra: Fall 1956 
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?! TA»ii^r l7:^ of enrollments, by type of schoojl, in certain mathc- 

ma'tii^s (iourscs expressed as the percent of pupih in grade where course 
" iV usually offered: Fall 1954 and fall 1956 



Year, by course 



General mathcniacics . 

1954 

1956 

Elementary algebra . 

1954 

. ^4956 

Plane geornctry . . , . 

i954 

1956 • : . . . 
Intcrmcdiarc algebra . 

■l954'.,.. . - . . 

1956 . . , 
Plane trigonometry 

1954 , 

1956 

Soliid geometry 
•1954 

. . 1956 



Grad( 



10 



12 



12 



Percent nf pupiU 



AM 


Regular 


Junior 


Senior 


Junior- 


Undi- 


high 


4-ycar 


high 


high 


senior 


v;idcd 


schools 


high 


school 


school 


high 


high 




school 






school 


school 


3 


4 


~: 

5 


^ 

6 


7 


8 


44.6'' 


, 46.2 


42,0 




.'.41.3 


■ 5-2.;3,' 


43.1 


; .44.6, 


■ ^ 4L1 




41.9 


50.1 


64.5 


■-^65'.' 9 


43.8 




^.4 


69.1 


67,0' 


69.5 


■51.7" 




69.2 


68.0 


37.4 


, 38.4 




33.6 


40.0 


34.1 


41,6. 


40. 3 




43. 8 


- 41.7 


^7.8 


28.5 


27.6 




25.8 


29.6 


36:4 


32.2 


29."6 




34. 5 


31.4 


35.3 


7-4 


6.7 




j 7,7 


8.9 


4.7 


9,2 


7.9 




9,4 


^ 10.9 


8.2 


6.5 


6.5 * 




6.0 


7.5 


4.4 


, 7-6. 




1. 


■ 7.6 


8.4 


- 6,8 



• Table 17 show-s enrollmencs in mathematics expressed as the percentage 
of pupils in the grade level where tlic course'is usually offered. It may be 
read.^as follows: The number of pupils enrolled in elementary algebra in 
all schools in 1954 was 64.5 percent of the number of pupils 'in the 9th 
grade, in 1956, 67.0 percent. The junior high school has had a greater 
ificrcase in algebra pupils than any other type of school. Although enroll- 
ments in both elementary algebra, a college preparatory course, and general 
rnathematics, a noncollcge preparatory course, in rcascd, the forfiicr in- 

' creased motxr.- In the junior high schobl the combined enrollment in general 
mathematics and algebra was equal to; 85.8 percent of the pupils in the 9th 
grade in 1954 and 92.8 perccnc in 1956. The combined, df^rollmehts in 

/general mathematics and elementary algebra ^ however, \n^some schools 
exceeded 100 percent of the 9th grade pupils. This is bec\use some 10th 
grade pupils took elementary algebra. 
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In pUnc /geometry the enrollments were approximately 37 percent of the 
r :10th grade pupils in 1954 and 42 percent in 1956. The ixrrcenti^- for 
.^ intermediate algebi^a increasLcd a,Iso: enrollments rose to nearly onr-third 
V)f the number of llth grade pilpils. Advanced mathematics, solid. geoni- 
etry, and trig()iiometry .llso increased in enrollments. The cnrollihehts 
for'solid geometry and trigonometry 'in the fall of 195^\^wcrc 7.6 and 9:2, 
respectively, of the number of pupils in the 12th grade.. ' V ' 

After adjustments for the usual drop-outs iit half-year si^bjccts, it is 
estiiiiated that the number of^pupijs enrolled in solid geometry and trigo- 
nometry during the s(.ho()l year 19^6^57 was 160,()(X) and '200,000 respec- 
tively. This was iipiproxinviitcly' 12;6; 'percent and 15. B percent of all 12th 
grade pupils in the public h igh schools. " This- study indicates that two- 
third s^>f t lie high school youth in thc L/nitcd States take elementary algebra; 
ooc-tli/rd, intermediate algebra; tvyo-lifths, plane geometry; and about 
one-eighth, solicT geometry and .trigoaoYnetry, v 

Mathematics Enrolh^jenti in Various Geo2^raphic Regions 

Efirolhuents in mathematics vary according to the geographic location 
of the schools, In' the South Atlantic region the enrollment in- 9rh.gr itcle 
general mathematics js equal to 5H,7 percent of all 9th-grade pupi Is, while' • 
in the Middle Atlantiv rcguVn the percentage is 30.7. (See table 18. ) jMc 
;fx:rcentage of pupils enrolled in elementary algebra is higher in t He ''West 
'South Central th.in in the Pacific regiori. In the Case of plane geometry, 
the percent v.irics tlt>m 28T in the^Stiuth Atlantic region to 52,1 percent 
ii/the Mountain region. The lowest percent in trigonometry is 5.3 in the 
East Stnjih^(^e[itral'iregic)ii ; the highest; 15.1 in the Middle AtljinVic: region. 
Thij* variation in enrt)llmcnt m^ty. raise the question: Is it possible that the 
proportion, of youth who can profitably stutly trigonometry, is, three times 
greater in r.he Middle \Vt hint ic region than in the E.ist So.uth Central? 

Co;/t^)arison of Enraj^lfnehtSj hy. Geographic KegioHj 1954-56 \ > 

During 1954 56, in most regions, there were increases in the percentage 
of pupils studying ct>l]ege preparatt)ry mathematics.. There are few ex- ' 
ciCpcions, such as the Pacific region, where there was' A decrease from 69.9,. 
' to 57.2 in the^ percentage of pupils t;iknig elemciUfiry/ algchi:!,..., In only 
one course, crigoiuimetry, was there an increase in all geographic regions', 
Lieneral mathematics, a nonct>llege preparatt)ry^ C(uirse, shovvetl a slight 
»■ decrease in percentage of pupils enrt>lled. !■ . ' 

riie regions have ch.mged very little in relation tt> each other between 
1954rUnd 1956, i. e;, the regions with n large percentage of pupils enrolletl 
in cert.iin mathematics; course's in 1954 had large percentages' in 1^56 and 
,. thi)sc, that, were low in 1954 were kyw .iii 1956. - ' '\ 
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Tablk 18.-Comparison of enrollments, by geographic region^ in ^Wtain 
mathematics courses expressed as the percent of pupils in grade where 
course is usually/ olTercd : Fall 1954 and fall 1956 
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The same variations between regions existed in both 1954 and 1956. 
The percentage of pupils enrolled in a particular mathematics course in one 
region was two or three timcfs the percentage in another region. (See 
Trigonometry in table 18.) 

From the data in table 17 it is valid to conclude that the percentage of 
pupils in the United States taking noncoUege preparatory mathematics has 
rcmiincd constant during the past 2 years, thatS^<fl5?ollegc preparatory 
mathematics there has been a small increase, and that\hc regions with 
high percentages of mathematics enrollments in 1954 wciV high in 1956. 



Ratio of Boys to Girls in Mathelmtics Courses 



The number of boys exceeds zUc number of girls only slightly in required 
machem.itic.ii courses. In rhe 9th grade algebra coarse 52.6 percent of the 
pupils are boys. As tl\e courses bect>me electives the percentage tif boys 

In solid geometry, usually an elective 
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. 12ch grade course, the ratio of boys to girls is nearly 4 to 1. Since this 
subject IS usually taken by pupils who expect to study college mathematics 
or science, one might expect that the^ class ratio of boys to. girls would 

, become higher 

Tahll; 19. Percent of pupils who are bpys^in certain mathematics courses 
in public high schools, by type of school: Fall 1954 and fall 1956 
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Size of Mathematics Classes 

The largest classes reported for this study were algebra classes in the 
junior high school. The average junior high, school algebra class had 
more than 30 pupils. For all schools the average was 27.6. General 
mathematics classes were only slightly smaller, with an average enrollment 
of 27.0.' 

The undivided hi^h school had the smallest average class size, 12.1, 
and the subject was trigonometry. The 4-year high school, which enrolls 
more pupils than any other type of high school, had an average class size 
in trigonometry of 15 pupils. The class size in this type of school was 
approximately 26 in algebra and general mathematics;. Most mathematics 
courses had an increase in average class si^e, from 1954 to 1956. (See 
tabic 20.) 
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Table ZO. -Comparison of average size, by type of school, of certain 
mathematics classes: Fall 1954 and fall 1956 



Average class size 



Year, by course 


All 
high 

h iM^ 1 « 


Regular 
4-year 
high 
school 


.. , 

Junior 
high 

V schoiil 




Junior- * 
senior 
high 
school 


Senior 
high 
school 


Undi- 
vided 

h i 


- - 


V 


I) 


4 


5 


6 




7 




General nuthcnucics (9ch grade): 
















26.6 


25.9 


- ' 26.7 


27. 1 




25.8 




27.0 


25.7 


2H.9 


27.4 




24-9 


FUcnicntary algcl»ra ; 










2-7.4 


26.4 


29.7 


2H. S 




24.8 




27.0 


25.6 




2S.7 




24.4 


i'laiic t;c:i)incti V 






t 








1954 


23.0 


21. 1 


24.6 


28.6 


IM. ) 


1956 . , . . ^ . 


22.6 


20. 6 




23. 3 


28.9 


13.7 


Intcrcncdiatc algebra: 








1954 


\22.0 


20. 1 




. 22.8 


28.0 


19. 9 
19.3 


1956 


22.4 


20. 4 




20. 3 


27.9 


Plane tri^oiiotnctrv : 






1954 


15.9 


14. 1 




16.2 


^•2.5 


10.6 


' l95^ . 


16. 1 


14.9 




■ 13.7 


23.6 


12. 1 


Sol ill gcO[nctr\ : 


.* 




1954 


16. 1 


15.9 




15.6 


22. 2 


11.2 


1.956 


16. 4 


16.4 




14. I 


21.8 


12. 2 


Otiicr high school inathcinatiLS : 














1954 


icy. 4 


24.9 




26. S 


27. 3 , 


. 24.2 


1950 . . . 1 
V 1 

! 


24.0 


19.9 




24. 1 


27. 3 


17.6 



Ihc .iVL'r.iLjc chiss stzi^, however, cloes nor rc;ill>^ rcHec't the cliissroDin 
sini.uion. There is lu) class .ill classes are either lar^^er ov smaller 

than the averai^e. In 19^)2 a survey ' sIiowclI that 60 percent of the mathe- 
matics classes oi the junior hit^h school contained more than 30 pupils. 
The iHiiuher oi very lar^;e or very suiall classes was mn sccurcLl in the survey 
of 19'S6, howcvei , tahic 21 shows the variation in class size hy ^eo^M aphic 
rei;ioji. In the South Atlantic region in 1^S6 the averai;e class size was 
more. than 30 pupils |n ^'eiieral mathemarics, while in the West North Cen- 
tral rei;ion the averai;e in the same subject was 22.5. A similar t,li/lerence 

* Hn»\\M, KriHUih Mafhctintus m Piil>lic High Schools. lUilkiiii 195\. No. 5, p. M . 
W'ashingioii D S l Jos cntnK-nt Prnit uig ( J/licc:, 
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in average class size in algelira existed between the Middle Atlantic region 
and the West North Central region. 

T^blc 21 shows the average class size- in the regions with the largest 
classes increased from 1954 to 1956. Two regions had an average class 
size in algebra exceeding 30 pupils. average of 30 indicates many 

large classes where provision for individual differences would be very 
diflicult, if not impossible. These large cksses are usually- in the 9th 
grade. At the very time when pupils need individual classroom assistance 
to understand basic marhematics> they unfortunately find themselves 
in the largest classes. 

Tapll 21. Comparist)!! of average class size, by geographic region, of 
^Certain mathematics classes: Fall 1954 and fall 1956 
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Average class size, elementary algebr:^: Fall 1956 



Chanicteristics of the Sample 

The simiplc uscil in this stiuly was composal of 2,375 piihlic high schools 
sclcctcil at raiulom from the 23,746 public high schools listed in th4 Office 
ot Eiliicatioii Diratorv of SecomUry Day Schools^ 19^1:52^^ The schiiols used ' 
i IV this sample were the same schools use J in the 1954 survey/^ 

The authors w ish to acknowledge the prompt cooperation of the high 
school principals in returning 90 percent of the qnc-scionniiires thjt m;ule 
tins stikly possible. Some of the questioniiaires were not inchuleJ in the 
survey because the data provided' were iu>l:' nsable. For example, a few 
schools reported that rhey were no longer high schools or that they no 
longer existed. However, of the total response 2,038 provided complete 
and pertinent information. 

t he percentage ot the .various ty'pes of schools that returned nsable 
questionnaires was approximately the same as for the respective types in 
the Lfniied States. (See tabic 22.^ 'riie-regnlar (,4^ycar^ high .schools 
were 41.1 peicenr ot the piibl ic high schools in the sample and 42.8 of all 
public high school^iii the United States, 1951 52. IVrhaps this ddferencc 

Rii c.\lalu l C. .On ct tinA-iit Set \' IXiv St lu)ols, hJSl W.ishitii^tun : W. S. Cu)v- 

crmnciu IViiuingOiluc, hJS.V 

'Mhow M, Kcnncih l\ Olkim^^s .uul i:iut>|ln\tius in Sticiuc .iiul M.nlu-ni.uit s in I'liblir, 
Mr^li S.luM)ls. r.un|Wjle( Niv lis \Vaslnn^;ttin ; U. S. (..un-i'i nniciu IVii\iip|< (^ifur, IW.' " 
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docs not distort the true picture, nationally, because of two factors/ First, 
the large number (838) of this category in the sample would include most 
variations. Second, the number of regular 4-yeUF public high schools has 
been decreasing. The figures in the iJanipl.c arc closer to the 1956 than to 
'the 1951 52 figures for the United States. It was the latter figures with 
\yhich chc 1954 and the 19S6 studies were compared. 



Tadlk 22. Comparison, h; type, of number of public high schools in the 
study with the total number in the United States 
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Tablf 24. "Comparison, by geographic region, of the number of public 
high schools in the study with the total number in the United States 



Geographic region 



1. NEW ENGLAND (Maine, New Hampshire. 
Vermont, M.iss;iihusctts, Rhode Island, 
Connecticut) 

a. MIDIUE ATLANTIC (New York, New 
Jersey, Pennsylvania) . * 
EAST NORTH CENTRAL (Ohio, Indiana, 
Illinois, Michigan. Wisconsin) 

4. WEST NORTH CENTRAL (Minnesota, 
Iowa, Missouri, North Dakota, South 
Dakota, Nebraska, Kansas) 

V SOUTH ATLANTIC (Delaware, Maryland, 
District of Columbia. \'ir^inia. West 
Virginia, North CaroIiiui^South C.uolina, 
Georgia, Florida) , 

6. EAST SOUTH CENTRAL (Kentncky. Ten- 

nessee, Alabama. Mississippi) 

7. WEST SOVTH CENTRAL (Atkansas, 

Louisiana. Oklahoma, Texas) 

.. H. MOUNTAIN ^Montana, ldahi>. W yomin^, 
NCoIgrado, New Mexico, Arizona. Utah, 

Nevada V" , , , » 

9. PACn-lC (Washington, (Vcgoti, California) 

. Total 



Number and percent of school^ 



The United Stat'cs 
(1953-54) 



Number 



1, 102 

2, 836 
. 3, 814 

3, 955 
4, 

3, 174 

K 953 



1, W 

1, 211 

2\6M 



Percent 



3 



4.3 
11. 0 

It. 9 

L5.4 

16. 5 
U.4 
15.4 



.5. 3 
4.8 



100. Q 



This study 



Number 



87 

220 
362 

. 378 

293 
187 
293 



99 
119 

-.J- 

, 03 H 



Percent 



4.3 

10. a 

17,8 
18.6 

14.4 
9. 1 
14.4 



4.9 

5.8 

100,0 



/ The t;r;ulc distribiituMi t)f SLht)tils whose rctunis vvcrc used in this study 
:irt- rc-prcscnt.itivc o( the .schools in the United States/ (See table 23.) The 
perceiua^i^e diffcrenee between the pupils in any tirade in the stiuly and in 

'the limtetl States is less than t>iie. ^ , 
V Table 24 compares, by t;eot^raphic region, the niuiib'er t)t pu'bUc high 
sehbDls in the study ^vith the ti)tal ii'unihcr iii the United States. Although 
the returns used in the stiuly are representative t>f the regions in thetJnitcd 
States, the uuniber of sehoi>ls fri)ni a particular State is too small for valid 
generalizations on a State basis. 
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National Generalizations 

Although the qucstionn:iirc was sent to 10 percent of the public high 
schools in the United St:it;es listed in the Directory of Secondary Day Schools^ 
195 1-52 y one c:innot secure valid data on x national level by multiplying all 
the sample data by 10 or any other factor. 

Many factors must be considered in extrapolating the sample data for 
natfonal general iz:Kions. For example, the usable returns were from 90 
pcrvvnt of the lO-percent sample. A few schools did. not return the forms^, 
some schools have consolidated or closed since 1952, and new schools have 
opened. , The large cnrc^llment bulge has worked its way into the junior 
high schools. Already idled to capacity, they have been forced to transfer 
all or some of the 9th grade to senior high schools. Thus^ some of the 
types of schools have changed since 1952. The sample contained approxi- 
mately 175 senior bigli scdools, which constitiued 10 percept of the senior 
high schools listed in l'^^ , ihc se 175 scht)e)ls, two-thirds were no 
U>iigcr seiii(U high sclu)ols in;l956. 

Otiier (aLtors must be Considcixd. A ct>urse may be a half-year course 
with a larger enrollment one semester than the orher. Another course 
may be a full-year or a half-year one. Courses may be offered every other 
year. Also, when interpreting the sample, the reader should boar in mind 
the dilferences. betwerii the sample and the imiverse. Taking this into 
considL'ratto[i , the authwis have given throughout this pamphlet estimates 
of certain data on a . national level, ' Vov information ow the actual sample 
values, see pages 16, 2*1, and 26. 
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Tablb 25.— Enrollfncnc and population changes by years 
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> Physics 

Othttr Science;. 



I'orul Science , 

liUiiieiuary algebra 
Intermediata algebra. 
General nutheniatics , 
Plane geometry . , 

St>litl geometry 

Trigoiionietrv ... . 
Other Matl^iiiatics 

Total Mathe- 
m.iiics ^ . . 



Typical 
grade 



T)rpical 

age 

group 



Years 



10 

11 . 

12 . . 
9 12 



U 
15 

16 . 

17 . 
14 17 



9^' 

10 

11 
/12 
9 12 

9 12 

9 

9 

10 
12 
12 
9 12 



\ 



9 12 



1948^9 



1,074,000 
996,000 
412,000 
291.000 
155,000 



2, 928, 000 

1,042,000 
407,000 
705,000 
599,000 
94.000 
109,000 
91,000 



2, 957,000 



.641.000 
,491,000 
, 242, 000 
, 026, 000 
399, 000 



1 26. CXX^ 
140,000 
2V1,CXX) 
206, CXX) 
703. CXX) 



1954-55 ' 



1956-57 = 



(^) 
, 294, 000 
843,000 
303,000 



(0 

,205,000 
432,000 
800. 000 
664,000 
1 47, .000 
170.000 

. CO 



(0 



1, 997, 000 
782, 000 
500,000 
304.000 

6, 583. 000 



. 28H. CXX) 
2'>6. CXX) 
258; 000 
169. CXX) 
Oil. CXX) 



Percent of 
Increase 



1948-49 to 
1956-57 



1, 518, 000 
1, 4^0, 000 
520,000 
310,000 
265,000 



4, 043, 000 

,518,000 
484.000 
976,000 
788, 000 
160,000 
200,000 
275.000 



4, 401,000 



254, 000 
933,000 
513,000 
263,000 
963,000 



556, CXX) 
393, CXX) 
2^2, CXX) 
300, OCX) 
541. CXX) 



41.3 
43..6 
26,2 
6.5 
71.0 



38. 1 

45.7 
30. 1 
50:/ 
31.6 
76. 2 
83.5 
282.2 



48. 8 



37.4 
29,6 
23.1 
23. 1 
29.0 



20. 2 
11.8 
2.7 
4. 3 
9.6 



' UienniarSur.v;cy oi IMucation in the United States 1948 50.chapter 5. OHcrings and Enroll- 
ments in High School S.ibjects, 1948 49, table 7. p. 107. Washington; U. S. Government 
Pruning Othce," 1951. 

^ Hrown, Kenneth Oilernigs and Knrtdlments in Science and Mathematics in Public High 
fchools, Pamphlet No. 118. Washington; U. S. Government Printing Other, 1956. 
' Hrirolltucnt estimates hasctl on present stndv. 

* Information not avarlal^lr . FS V 58 



5 J 



Age group 16 - 17 ^ 4,5^2,000 



Pupils in 11th and 12th grades - 2,776, 000 



Pupils enrolled in SCIENCE - ■8'30, 000' 



Pupils enrolled in MATHEMATICS - 659,000 



Pupils cnrtiMed in science ,\tu\ niiiihemaiics: Tall 19,S6 
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4^ 



MATHEMATICS SCIENCE ENROLLMENT 

PUBLIC HIGH SCHOOLS 



MILLIONS 
\2 



□ POPUL AT lOM AGf 0 14 - 1 1 • 

□ total enrollment grades 9-12 
^MATHEMATICS 
□□physics, CHEMISTRY. BIOLOGY 




1933-34 



1948-49 



1954-55 



1956-57 



